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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 01 


FOREWORD 


This Indian Standard [P : 162] was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee had been approved 
by the Petroleum, Coal and Related Products Division Council. 


Hydraulic fluids are used for important functions like medium for power transfer and control, heat transfer, 
sealing and lubrication etc. Contaminants in hydraulic fluids can reduce the service life of hydraulic components 
and can also adversely affect lubrication. Insoluble contaminants can plug filters and also damage system 
components resulting in wear which may eventually lead to equipment failures. The rate at which damage 
occurs could depend on the internal clearances of the components within the system, the size and quantity 
of particles present in the hydraulic fluid and the system pressure. Therefore, minimizing the levels of insoluble 
contamination of hydraulic fluids is essential for the satisfactory performance of the equipment. 


Presently two methodologies are followed for determination of contamination in hydraulic fluids. One is 
based on particle count like NAS 1638 and ISO 4406, which prescribe methods for counting the number of 
contaminant particles in a given amount of fluid material. The other is based on gravimetric analysis like 
ASTM D 4898 and JIS B 9931 which prescribe quantitative measurement of contaminant in a specified quantity 
of the fluid material. Both these methodologies have their own merits and user are encouraged to make the 
selection depending upon needs. 


The method defined in this standard is based on gravimetric analysis. While formulating this standard 
considerable assistance has been taken from ASTM D 4898 - 90 ‘Standard Test Method for Insoluble 
Contamination of Hydraulic Fluids by Gravimetric Analysis’. 


In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed 
or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 ‘Rules for rounding off 
numerical values (revised)’. 
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Indian Standard 


METHODS OF TEST FOR 
PETROLEUM AND ITS PRODUCTS 
[P : 162] 


DETERMINATION OF INSOLUBLE CONTAMINATION OF HYDRAULIC FLUIDS BY 
GRAVIMETRIC ANALYSIS 


1 SCOPE 


This standard prescribes the test method for 
determination of insoluble contamination in 
hydraulic fluids by gravimetric analysis. The 
contamination determined includes both particulate 
and gel like organic and inorganic matter retained 
on a membrane filter disc of pore diameter as required 
by applicable specifications (usually 0.45 um 
or 0.80 um). 

NOTE —To indicate the nature and distribution of the 

particulate contamination, the gravimetric method 


needs to be supplemented by occasional particle counts 
of samples. 


2 REFERENCE 


The following standard contains provision which, 
through reference in this text constitutes the 
provision of the standard. At the time of publication, 
the edition indicated was valid. All standards are 
subject to revision and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent edition of the 
standard indicated below. 


IS No. 
1070: 1992 


Title 


Reagent grade water — 
Specification (third revision) 


3 PRINCIPLE OF THE METHOD 


The insoluble contamination is determined by 
passing a given quantity of a sample through a 
membrane filter disc under vacuum and measuring 
the weight of insoluble contamination collected on 
the surface of the filter. In addition, the filter disc is 
microscopically scanned for excessively large 
particles, fibres or other unusual conditions. 


4 APPARATUS 


4.1 High Precision Analytical Balance, with a least 
count of 0.1 mg. 


4.2 Membrane Filter Support, fritted glass, sintered 
metal, or stainless steel screen, to support 25mm or 
47 to 51mm membrane filters. The support shall be 
designed to enable attachment of a vacuum flask. 


4.3 Filtration Funnel, glass or stainless steel with 
minimum capacity 15 ml, designed to enable 
attachment to the membrane filter support by means 
of a suitable clamping device. The filter funnel shall 
be calibrated to indicate volume. 


4.4 Vacuum Flask (250 ml) with rubber stopper. 


4.5 Filtered Liquid Dispensers (2 numbers) — 
Washing bottles or other dispensers capable of 
delivering liquid through a 0.45um in-line membrane 
filter. 


4.6 Membrane Filters (2 numbers), 25 mm or 47 to 
51 mm in diameter, with pore diameter as required. 


4.7 Microscope, with capacity of 35X magnification. 


4.8 Vacuum Source, capable of pulling 550 mm Hg. 
An electrically driven vacuum pump must be 
explosion-proof. 


4.9 Drying Oven, capable of maintaining a 
temperature of 80°C. 


4.10 Sample Bottles, with contamination-proof 
caps. Aluminum-foil wrapped stoppers or 
polyethylene liners between cap and bottle are 
recommended. 


4.11 Graduated Cylinder or Volume Calibrated 
Filter Funnel, 100 ml. 


4.12 Petri Dishes, covered glass, 150 mm in 
diameter. 


4.13 Forceps, with unserrated tips. 
5 REAGENTS 
5.1 Quality of Regents 


Unless specified otherwise, pure chemicals and 
distilled water (see IS 1070) shall be employed in 
tests. 


NOTE — ‘Pure chemicals’ shall mean chemicals that 
do not contain impurities which affect the results of 


analysis. 
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5.2 Commercial Hexane 


WARNING — Flammable. Harmful if inhaled. Skin 
irritant on repeated contact. Eye irritant. 
Aspiration hazard. 


5.3 Isopropyl Alcohol (Acetone Free) 


WARNING— Flammable. Harmful if inhaled. Skin 
irritant on repeated contact. Eye irritant. 
Aspiration hazard. 


5.4 Refrigerant-113 
2, 2-trifluroethane) 


(1,1,2-trichloro-1, 


WARNING — Flammable. Harmful if inhaled. Skin 
irritant on repeated contact. Eye irritant. 
Aspiration hazard. 


6 SAMPLING 


6.1 A (100 +1) ml sample shall be used. Larger or 
smaller samples may be used for unusually high or 
low contamination levels. 


NOTE — Methods for obtaining the samples are not 
specified in this standard. Methods mutually agreed 
between the concerned agencies shall be adopted in 
accordance with their requirements. However, care 
should be taken to ensure that the samples are 


representative and free of external contamination. 
7 PREPARATION OFAPPARATUS 


7.1 The filtration funnel, petri dishes, graduated 
cylinders, and sampling bottles shall be cleaned 
before each use by the following process: 


a) Thoroughly wash in a solution of detergent 
and hot water. 


b) Rinse with hot tap water and finally with 
distilled water (see IS 1070). 


c) Rinse twice with filtered isopropyl alcohol 
(delivered through a filtered liquid 
dispenser). 

d) Rinse twice with filtered commercial hexane 
(delivered through a filtered liquid 
dispenser). 

e) Leave approximately 1 ml of commercial 
hexane in the bottom of each sample bottle. 
Replace sample bottle cap. 


8 PROCEDURE 


8.1 Select two membrane filters of the pore diameter 
required. Allow the filters to stabilize to equilibrium 
with ambient room conditions. Record room 
temperature and relative humidity. Take precautions 
to minimize apparatus contamination from airborne 
dust. Use a protective hood or cover. 


NOTE — One of the filters mentioned above is for a 
blank determination, which is necessary to provide a 
correction factor for adsorption of hydraulic fluid by 


the filter, desorption of filter constituents by the 
solvent, and variations of moisture content of the filter. 
This blank shall be determined for each sample of a 
given composition and history. In a series of samples 
of similar fluids with similar history, the blank may be 
determined only once. However, with any change of 
sample volume, a new blank shall be determined as the 
relationship of blank correction to sample volume 


cannot be extrapolated. 


8.2 Using forceps, weigh each filter on a 
microbalance to nearest 0.1 mg (initial weight). Place 
the filters, one above the other, in the filtration 
apparatus. Ground the clamp to reduce static buildup 
during filtration.Shake the sample container 
vigorously for approximately 1 min.Measure the 
sample volume with a graduated cylinder and pour 
into the calibrated filter funnel. Apply a vacuum and 
filter the entire sample. 


8.3 Use a stream of filtered commercial hexane or 
Refrigerant 113 from a filtered liquid dispenser to rinse 
the residual sample from the graduated cylinder into 
the filter funnel and to wash down the inside of the 
filter funnel. The outside of the filter unit to be 
washed at the joint between the filter holderand filter 
base to remove fluid between the holder and the filter 
disk. Repeat the washing twice so that a total of 
approximately 100 ml of commercial hexane or 
Refrigerant 113 is used for washing process. With the 
vacuum still applied, remove the funnel, taking care 
not to disturb the filter. With a fine steady stream, 
wash any residual hydraulic fluid from the periphery 
of the filter with filtered commercial hexane. Continue 
washing until the total volume of filtered commercial 
hexane equals 250 to 300 ml. 


NOTE — Take care not to disturb the deposited 
contaminants on the filter surface duringwashing. The 
washing action should be towards centre. 


8.4 Dry the filters by aspirator action and release 
the vacuum.Using forceps remove the filters and 
place in a covered petri dish. Place the petri dish in 
an oven maintained at 80°C for 15 min. Other drying 
methods such as 5 min of continuous aspirator action 
or vacuum dessication may be substituted for the 
oven-drying method for achieving a constant weight 
upon continued drying. The drying method will 
depend on the nature of the contaminant.Allow the 
filters to equilibrate to ambient room conditions for 
5 min in the petri dish with cover ajar. Record the 
room temperature and relative humidity. When these 
values differ from ambient conditions recorded as 
described in 8.1, results will be invalid unless a blank 
filter is run concurrently (see Note in 8.1). 


8.5 Weigh each filter to the nearest 0.1 mg(final 
weight). Inspect the same filter (upper membrane) 
under a microscope at approximately 35X. The 
presence of large or unusual particles or fibers shall 
be sufficient cause for requesting another sampling 


and analysis even though the allowable 
contamination weight is not exceeded. 


9 CALCULATIONS AND EXPRESSION OF 
RESULT 


9.1 Calculate the weight of the contaminant as 
follows. 


9.1.1 Subtract the initial weight from the final weight 
of the test filter (upper membrane) and of the blank 
filter (lower membrane). 


9.1.2 Subtract the weight change of the blank from 
the weight change of test filter. 


9.1.3 The contamination weight is expressed as 
milligrams/100 ml of fluid sample retained on the 
specified pore diameter membrane filter. 
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10 PRECISION AND BIAS 
10.1 Precision 
10.1.1 Repeatability 


Duplicate results by the same operator should be 
considered suspect if they differ by more than 
3.6 percent of the weight of contamination per 100 ml 
of the sample. 


10.1.2 Reproducibility 
Data not available to justify any statement. 
10.2 Bias 


Since there is no accepted reference material suitable 
for determining the bias, no bias can be determined. 


Bureau of Indian Standards 
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